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^ CeU^perazino-substituted cyanophcnyl derivatives in which a substituted carbamoyl or sulfamoyl group bearing an optionally 
nMt^dt^^ group or the like is bonded to the nitrogen atom constituting the pipeline ring. These denvatrves exmbn 

before useful in the prevention or treatment of prostatic cancer, prostatic hypertrophy and so forth. 
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£*7*JSi/7S 7i^JU#tt4W'f'Bfl:^*ltLTIi W095/25443 h 
•»BXfi/W l/-»SS#»tt^ffl«*t*«lK**. WO96/02525 5 H T Ut . 
^-ttffittfflS^ttHtf. DE 4234295 ClifflifillHffiS^ffllBSSI t l/T, 
W097/2245 (C 14 Jffl IB » * IE 1 SI O IS it * Iffltt £ ^ "C , WO98/00402 & 
W098/21648 IC(iffi«ttffl****ft«#H*£ftTO*J&*. tt7> KP?>ftffllC 
Ol\TI4ffi8$*fc*l£fc£ftTOfclV, 

\s1tfflli'7/ 7x=JlJS*ft#BH^t7> KPy>ttffl**U AfffcSPStt* 
BPS, *RWI4TE-ttSt ( I ) TSSftS^^x^TOttXIi-tOttlcB 



(SC^OC^tt, WTO*****. 
R : v7^Xli=hPS 

#*->;k (sa7;u+;u. r 6 -a-, r 7 -s (o) p -, ffia7;u*^- 
c (=o) -xttfi»7;u*^-o-c (=o) -s 

R 2 , R 3 , R 4 : H-XI4JKi:oT**K^, 1H»7JU*^S. 1X1421(7)® 



R 5 : 1g|R7JU*Jk 7'J-^-«l67;U*;U-0-, rt^Ttf+vJk {£$7^ 




»7;U*JWfrTMlSnTUTfcJ:uaJI>/<*^ML (Sift 7 
WkC (=0) -X(4{gfS7-M i ;i'-0-C (=0) -s 

r 2 , R^tmKDmomm+iz&stz. 
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*;U-0-C ( = 0) -, ffitt7JU*JUS'Cl Xli-2lfcS*lTlvC , &«fc 

•>£P7;u*M, gu<i±N (r' 3 ) R M -ffi»7;u*;i>-o- 

{BU m=1©i*, R 4 £R 5 #H*£fcoTfft© / V7 l PlS*£WUTl* 
Tt>«fc l> 5X14 6 M^xPls^JfMLTt^U 
R 6 : APyyfi|fi7^*;k 7U-;k XI4, N (R 9 ) R'°, OHigU<l4 
iKlft7;U*^-0-T«ft*nTUT , bJ:^fi»7;U*^ 

R 7 :fg<SB7;Wk 7'J-Jk XI4N (R n ) R 1 2 - 
R 8 , R 9 , R 1 °, R 11 , R 1 2 , R 1 3 , R":ym, i5S7J^Jk 

XI47U-JU 

fiU R s &tfR 8 , R 9 &tfR 10 , XI4R ,3 atfR ,4 l4*tt^ft-ft<!:&?Tft!l 
(D^-rP^*^UTOTt>J:<§^S^WLTl\T ! t)«tt^g^v^n 

7;u*;u*jbjm-* z £ a 

kXI4n : 1 , 2X143 
m : 0X141 
p : 0, 1 XI4 2 
A : KftlK?, X(4NR 8 

X = -c (=0) -, -C (=S) -, XI4-S (O) 2 -S 

Y «»7^*U>, ~C (=0) -, XI4-S (O) 2 -g 

<au R 5 ^siR7;u+;uso«f:€i4, Yi4isift7;u*U'>w*Koa*«f. 

Z,X(4Z 2 : IH-XI4S^oTCHX(4S^H : f- 

fflU, R 1 (4. R 2 , R 3 0'>ft< £h-*\t\m7 

S. ) 

'ff*l/<(4, R#v7/»Tfc*»#<0«HJfM aEKO->7/7i=;HJ!»#X 

14-5-OJg ; 

#£U<I4, R'tfAP^H*, *>7A AP>rVffiiK7JU+;k -hPXI4<g 
W7)V*)\,-0- \ R 2 , R 3 :'>£<<!: "b-^(4fifi7JU*^» ; R 4 
ffi»7;U*;WS ; R 5 : ■****l/TUT'bJ:l\7U-;k ^tPW, £U<(4<> 
£P7-MMl'& ; kl42, n(4l ;m(41, XI4-C (=0) -g;YI4*££;Z, 
XI4 Z 2 (4ft IC C H * *** ai»*<DiafflSfI 1 JSKR© ->7 ^ 7 1 :i;HSgf*XI4^ 
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; 

•>*P7JU*JMM>Wft*#. AP?>K*. /\py>fi»7^k (S»7JU*Jk' 
fg&7;U4^-0-, ««7;u*^-s-, fi«7;U*^-S (O) -, (£1R7;U* 
JU- s (O) 2 - lXli2l<DHIR7;^T^$nTOTfe t fcU^77 : E'f 

jk /\n<f;m7)W\r-o-, ->7A -hP, **v (=0) , fi»7JU*;u 
_ c (=0) jij-^-c (=o) -, i Xti2®wigfii7;u+;bgu<iii£ja 
7;W i,-c (=o) -su<iiffi«7^*^-o-c (=o) -T«*$nxur 
tefcL x 7 = y, j.j-^-o-, 7sy-o-, ffi«i7^*;i'Tg^$nTLNT ! t)«i: 

l^U/^-Ok *;U**->^. ffi»7;U*;U-0-C (=0) -, AxPiSXIiO 
H*3&»6Ja:«»*»6aiRStiS*T**l»*OfEH»l Rtt2«EKO->7y7i 

«t)»*KI4, (2R, 5S) -4- (4-->7^-3-h'J7^P>^U7 
x-;U) -N- (6->h**>-3-K'jyjW -2,5-v^Hf^v>-l - 
K ; <2R, 5S) -N- (2-7Sy-4-t:US5;jU) -4- (4 
->>7/-3- hU7;U*P>^7i=;W -2, S-V*?-W<7V>-1- 
*JM**-!f-5K; (2R, 5S) -4- (4— >7y-3-hU7;U*P>5 i ;U7i 

-;u) -2, 5-s;>^-n- (6-h'j7ji/*p>f-^-3-t: | j^w 

— \ -*;U7S*-yS K ; (2R, 5S) -4- ( 4 - ->7^ - 3 - h U 7;U*P 
>^7iUH -N- (2-7J^P-4-t 4 UvJl/) -2, 
x>- 1 -ajUsK+tfS K ; (2R, 5 S) -N- (2-7*Pt-4-ey^JU) - 
4 _ ( 4 _ -> 7 y - 3 - h U 7JU*P >^U7 i-^U) - 2 , 5 - yyf-;Utf^y> 

»SU<ttHtta ( I ) ©i/7/7i=;H83l#XI4*Ott**Ml«^t-f*tt7 
VKPtfVJB: 

»c»£u<i*. H»a ( i ) t?ssn*v7/7i=;m»(*xii*o8»*tt 
icM«n*tt**ia*»t^*7>Hpy>***»H^ta:**a©»*fflTr* 
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& ZM, HUTS 3. 

*;u-s (=0) -, fi»7^u-s (0) 2 - 1Xl4 2ffl©fi«7;WU-C« 
aStWCbJ^yUl^?**^. AP^/ffi«7;U*;i'-0-. ->7A -hP, 
(=0) , fitt7JWU-C (=0) -, 7'J-A-C ( = 0) 1X142 
flfl!)ffi»7;U*^Sl/<ttfi»7^*^-C (=0) -gL<lifilft7^*JU-0- 
C (=0) -T|l*3nTUTfc«fc^75A 7'J-^-O-, 75/-0-, fgf& 

;k s ec-7m t e r t n n -M^Ufc£*«*l;f 6 

tl-5. 

«J|«**UTt)«fc^ff«7;U4 i ;U*- 0 -(DS^SIi. 7 U -JMBKDMMW 
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a-tyf-Jl, 8 t£7x-UMf<i:#£>lf 5EICI4, UMflG- 

r a ufj ffi»7 ju+juj ©fift7^*^*tt±Eo c , _ 6 7 ju*;us#»$ b < , 
b l J7)Wa*?-A>, tnntf-fr, iS9an*?-fr, hU^pp^xJk 2-7;u 

*PXxJk 2, 2-^7Jk*PX 7 S'k 2, 2, 2- HJ 7 Jl^PX^k 2-£ 
PPXxJk 2, 2, 2, 2 - HJ^PPXtMI/, 2-7'P ; E 

x^, 2-a-KxxJUa£#atf&tt. MJ7JU*p*xVU#ff$u^ 

u<, fc£%.\t*/*u-?u\Z)\,. ->tnJ?)i, ->*p*>xJk v^pm^i*. 

T^xP^J <htt, SSRK*. B*K*X(iK*K*fr&«ftSn*^TPJI*1 
n£4ffl*Sfc5Xli6Jl^xP7y-J««W*l&»^TP*, Sfcli, 
Jg^ffcWAxP$<h*8£U£2Ji&^xP7U--Jk«, £**U. !Sa x P7U-^ 

tLTii, bfp-;u, -<syi/-Jk tr^z-Jk euv>, t7y>, try s-^>, 

bTU^v>, MJ77*-Jk x#7i>, f*t7>, 75>, ^+^7 
>t ^7x7V'-Jk f-7V7 % J-fr. x7v>, **-T/-Jk -TV 

^-y-y-jk **itv7v'-Jk 77if>. v**-y-v-Jk 

7y>, v**i^>§?#we>n, fiwvrpati/ni. tnuy-jn, tr* 

Ufc^xP7U-^tl/Tli-f>H-.;U, 'Tv-ok-^, *sv>, 

*+*jv>, */*w>, 4v*J x )y, $? s J-fr. ^>^7i>, 
*>v?7V-)\s, «>*j7?>, «>*J77V>, 'f?^;t , uy>, -rs^ytf 

trUKt'jy>. 7^7vX t7fU-/>, Oh'^yV, 7°'J>, 

SftS'VxPflt* 1 7J£ 2 ffl*#t/ 5 Xli 6 lAfny U -JUSTfcS. 

rm= 1 R 4 «tR 5 * s -'l*<!:^oTfl!l(D^xP)S : ?-*WUTUT i t)<fcU5X 



6 



WO 00/17163 PCT/JP99/05149 

li6f\xP*i£ff5$LTt)illVI tit. R 4 A«tt*UTU*H*IR^Ofl!H=, 
m=f; «*S*XliK*H**SaJR3tl* / vrPfli* 1 3 ffl££tJ5Xtt6 a 
^TP7y-;U*SSlM*i&«^xP«««*U **7SS©llfcS**j UTl\T<fo 

f'Jy>, b*7y>, t°'J5v>, MJ77-JHM*. f&Sl'Vrnat 

btli, tTP'Jv-JUS, t^'Jv-^S, t^7y-JH, f-tt 
)W))l>, 1, 4-v7^>, 1 -**->K, f-ttJWs- 

1( i — f^=T4^£> K, 1, 4-**tf-K/t>35#il*tf6tlS. #£L<(;tR 4 #£ 

^uriN-sajiEJS^oflfeic, aaa*. aaa^xiiiiaa^^&aiiisns^xp 
a^i fl*^5Xtt6iiia»^xPaT*y, Hicffsu^i^t^'j/gT 

rR 6 &#R 8 , R 9 &tfR"\ X(iR ,3 X^R' 4 li j en-en-'(*(!:/«i:oTfl!iCD'\-r 
P^ : ?-€WUTlNT i t)«fc<g^S$WLTL\Tt)cfc^ta^v^P7;i/+<ll'J ili, 
R 6 &tfR 8 , R 9 &tfR' 0 , 3HiR' 3 a^R ,4 ^^UTl\-i>s^H^<DffelC I fife© 

^rna^ti/raaa^, aaa^xttaaa^saiRsns^T-pRT-i a* 

;H?<Dl&g£ 1 -2ffl*UTlvCbJ:U. ff*l/<li, fcfP'J^A br^Uv/, 

*»w<b^i*iicfeuT 3 *R7 5 >xiixji/7 -r K**r s<t^«iia»a««?- 

*Rw<t^* ( i ) it. 75 mit\ztt<mmm-tfitttz. w®w<d®® 
icfcoTi*. ifl^saaaoaa, aa, «a*®***i&***s**"rs«£ 
<b&y, cnicgcK (R) i*. (s) #«©3t¥ait#, yj^f^ 
7-*ot*£t*. St, a»*o«acj:-3Tii, zaa***rf*®T, cz) 
i*. (e> fw*^», $6c->^p^*-y->flic*^<->^#, h7>^#*oaffla 
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cttbfligiUm UttWClilSK. JMt**K, 3$fb**K, fits. MBS I, 
< tt«K«0!)ttK. *fcl*m »B, 7n\l*>m, ->a$B. 7D>B, a^. 
B. -?M>B, ¥LB. U>=fB, fflEB,' *x>B. **>aJI/*>B, 

x*>;ui>*>B, ^>-tf>^^*V»SKI4. NUx>;uu*>B5©*aB, 

A, ^'J7A, A, rtJk>9A, 7^5— 7 A, Uf-JAfcdfBttttS, 

j*3Mk7H>, x3Mk7i=>, i*/-*75>ft«!f®lrtMSS. 'J5». *;U-f- 
>£<t'0J18te7 5 / BihflElf £ *lf 5 C tm*Z>, Klc 4 $7 A*T 
*>T*3. 4»7>*-$A«l*, a^WCttfilft7;U*;l'A7'f K. f£J» 
7JM^MJ77-h fi|67^*;Uh>'7-h*/tli^>^UA7'f K«T»U, 




(II) (III) (I) 



$BBi£fi. HttS (M) T*Sh*Bift75>Xtt-t©tt£, HttS ( I I D 

<t£Wi (in) 0fifc14B3H*£ UTii, luWi/WtDtl-httTfr, ttfr 
p-- h □ 7 i-JH^fMi'©7 i-MXxJk B*P'JK, K^nSKOtt 
1 -fc KD+yX^yWS K. 1 - t K P + v^OV h U 7 V'-^l/ (HOB t) & 
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A5*f KJii:i:SJtB$ttT»6n4W*»SRsS^KJ«**^. MJ 7:Lx;^7|^X7^• 
- h^if e>tt*. 

ttW«E<t\ •^•>^n's+->Jl'*^v-f 5 K (DCC) , rt^-Jl^ 5^ V- 
;k v^x-JM^ft'JJl^vK, vX3^*7*'j;U;>7xK^1 -X^;i/-3(3 
-Vtl-frTSjynZM a^tfSMSFJMKS (wsc) »©«*ffl*ttfflrs 

N, -fV->7^- hi*. 75 K, KtF5S>F*©**#>»«*tt 

^ SH»0>lB£EJfcftHI ffl-f S C £ lc«t U £/*f 3 C * ;M« 6-f 

*MJ$AS£EJ£Stt. «7i>F**, Ol\Tflll»»CJ:U-fy->7^— h^<t« 
*f*^ji* t WI«JT»'5. *fcZ©«H?7x=JU*a*LUI/7$>F (DP PA) 3£ 

I) ft^TICDP P A*^fflSti-*CtlC«fcy (I) *»*Ctt>Brt6T*S. 

*JM*zgi,S>-f 5*V*-.M\ yter t -7?-)\> : sJ]--#i— h (D I BOO 33 
ebOU- (N, N-v/^^S^) tf'Jv> (DM A P) ©ffl^fctNStfglfb 

**-S£14fc*IB#i::R*Lfcfc, (ID <tEJ5S-tt«*rcJ:y (I) 
SiSlifcffl -r £ KfcttRSIft** £ c i ? T t> »fc * il* i> * n □ > * 
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y, wuun$y, ^pp^ji/AfecSfoDAnywtB^tTkSRa, ^>-tr>, Mix 

^Xt c JUX^tJHI<DX7.t^, 7*h-MJ^,'N, N-x*7\>MO<A75 
K (DM F) , N, N-^>f-^7-feh75 K. N -^3MI/t:P 'J KV^/f-JH 

aT^saaT. xiiaanstosrFicfrfoti*. 

h IM 7^1/7 5 >, HJXfJl^SX N, N-v/tMU7='J >, t°'Jv>, DM 
AP, e3'J>, Jl^v>, □Ux>, 1 ,8-v71ft'->£P[5A0]9>x£-7- 
x> (DBU) ££<DttS0#£TCKffiStt*0#. KJ££fl;# lciifT£l±3±TW 

W\i§*#*y, C©J;5tt1»H8<tLTIi Greene &tf Wuts V, 
TProtective Groups in Organic SynthesisJ^2 JifilZiEiJ<A$S§ll££lt'3C<h#T 




/tiiWKcfiisttftdifttsiiESttfca, -Asa (iv) -c^sn«ft^«*ftffls 
y p y K50£»©H*#ttfflBnirc&3. 
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Hi (CAR U , 8f-il;£T* U t *ft#«ffl WIST £ * o 

2 ^ 

(V) (VI) (I) 

*$3ii;£li, HttS (V I ) T^$ft£g&7S>Xli^0i£c!:, -flSit (V) V 

(Si, fiJ6CWL/T, S&75> (V I) ftiBlllCffll^U, N-y3Ml^E;i/*U>, 
HJ>?^7£>, hyif-^75>. v^V^Pe;Ux^U7 5>, N, N-v> 

7S/*7*l/>, DBU at*©**tt»XttK**U^A, KBW-MJ*A, 

*np*;UA£<!:©Apy>fl#flyk*a, *->U 

juxa^jwfoxaxjua. x^y-jk /^y-jm<rj7;i/3-;M±j§i«- 7th 

-h'J;k DM F, N, N-^tWth75 K, N — tf-)V\iU V h* >, N, N 
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( I : R 4 = H) T*3n**3BW<k£tt£7JU*;Mt:*jfc 
TOfclcfcUT, a^bWk 30itx.f-ji, ^>y;^ns^i'0Apy> 

•>;Wk»#ffiffl*n*. c©»huif-JU75>, ^v^nwuws/ t 

OS, KB* HI* A. KK*'J^'A. flM*JU*>*A, K»***MJ$A, *tt 

<b* h U 9 A. *»tt h U •> A&£(DJl8t£S£ffl^T i &«i:U. 

SlSli, &$v^PP**>. v£PPX*>, £PP*JUA£<i:<DAP>y>4kK 
tokStSSl, h^x>, *vU>tf©5?SSlEHb7k$!!$ ( x-x;k f h7 

tHP77>WOX— r^H, WKx^H^xJmox^x^ffl, dmf^n, n 
- v*3MU7-fe H75 K^v^k*Jl/**v KSOfifcC^FSttftfrtKMIt't', 5 
fcttB3W*f::«fcoTtt}frSrF. JfrSlT7bSfi»T, xiiaansia«iTic?7t>n*. 




(VII) (I) 

*Hj&i£(£. HttSC (VII) T*3tt3<b£$£lIlb£1tT, *IBWfl:£*J ( I ) 
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jh7t HP77>^i-f;m, ftKifju^fj^roixf;^, dmf^ 

mmumt. m sts. as. £&<b, aw. sisn, k^?<- 

*«. 3t¥mt(Wia^«:a«*ajRr*c<!:icj:y, asiMi^tsflA 
*RW{b*»xi«ott© i axi*2«a±**ja*«»tLT^*r*«a!ii*. a 

i\ js^stastf. tt«»*#*uTa*oii*i=ja5:i;Tai:*js 
sti*#, anniPS4o»^iSA 1 aau o. o 1 ~5 omggg, *npjft4© 
«tej*Aiaayo. oo i ~5mgarefcy, cn*iST, &su(i2~4ia 
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< t*-o<D*%\iumm, w?um®, ly-v-^, z?w®, tKP*->7. 

;UM*j|^$A0«fc3&tt«ai. 5* 40U*5>KXI47 
X/^4 i >*O«fc50:***KlJW*t*l/Tl\Tt)«kl\ ttSIX[iAffJ[i*5lc«ky 

tiim -a-**, msm sfiisaij£twuTi\Tfcj:i\ 0 
aa*wr*. *tt©»s*j, m«I£uti*, i«Atfawffl3«fi7kai54a«i 

#*»14©»*ffil, SIM* l^Tli. WAtf^ntfi^^'Ja-A. 
THUi^UV^Ua-^. 3j-'J-^ift©J:5*ft*i*. x*y-;KD<fc?&7;m- 

a»n. a-fww. ssfl^ 7*1— x) . js»»w»i («*(*. 

HSlCiSS? UTfcfflT £ C <h -5. 

mm 1 - 1 



14 



WO 00/17163 PCT/JP99/05149 

v/3\ll>tf^7V>2. 4g$, DM F 3 0 m I ICiSJBU 8 0°ClCT-g£*lO$lU . 

qp*m->*>/-jkio:i, v/v) ;-§aia5«k l Jasi^^n . 3gr#fc. 

#%0«2 

tK#TTD I BOC1 0. 9g<Dxh7tH : P77>(THF)S;Sl 5ml$2 
-W^7V>1 0 g<DTH Fj§j$1 5 0ml (CiPX.it. -fcMW'ik, 

etb£U£. mmcfrzm*., m^^-e^m, u $et 

t-7^JU 4- (4-->7/-3-h l J7JWn^5 : -^7i-Jl') 

4. 4 6g/4-7;i/*P-2-HJ7JU*P>7SH/^>7-H,UU6. 7 4 g , & 
atJ?'fV^Pi;;Hf^75>7. 7 6m I £DMF 5 Om I «k 10 0^2 30 

tt»u;t. u »«i^juTttma, *«ii*2fcjMHi*u $e 

&I^;U (3:1, v/v) fcJBlvCSgttU ftflfc£1fc5. 6 g*fifettllfcl,T 

##09 4 

4 _ (2-*?-jni*7*;»- 1 — - 2- hU7;i/*p/f-;^> , /-h'J^ 

3 Tea J3c L£ t - yf-)l 4- (4-->7/-3- h l J7;^P^7 t ;i'7i 
-3->f-;b^7y>- 1 -2UM**'>I/- h2. 8 5 g£HJ7^:tPft 
»5 Om I Ot:~SST2B*IHII8Ufc. j§J«£METg£ 0. ffi»M*T* 
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ayjua7A$P7i^574-*ffl^Ti*»u £pp*jua->*/-;u-2 

8X7>*-7* (10:1:0. 1, v'/v/v) jSW»«fcU, 3HHL£1fc5. 6 
5 - 1 

4- ( 4 -^>y^-2-X5 i JU-3-^Ve^7V>-1 — -2-MJ7 

^p^l^W-HUU 

v-f vyne^7i>0. 9 4m I €J»*TH F 1 Om I ICjSBU -2 0°CT1 . 
4 7M<D73^l'U^7A/^*tJ'>-;§i$4. 5ml£JlQ*., 1 0#IHffl#Ufcift- 7 
S'ClC^JnU/c. #*ffM -1 5T£fiJcUfc4- (4-^yJk3-^V^7 
t _ 2 - HJ7;U*P*^U^>V-HJ;U2 g©**TH Fi§jg2 

Oml*»TU 2 0$MB«»fc, S^ftlf-^O. 6 7ml6»Afc. -lO'CS 

P"7h*77-f-*flH*T»«U ^tf^-IMx** (1 : 1, v/v) gfflfll 
et y , Mit&b 1 • 5 g &&fejftR1MK£ UT#fc. 
#*ff|5-1 <tBI«lC, #30fl5-2&tf5- 3££Ml,£ 

6-1 

4 - (4-^<>c; < /i/-2-x^ < iue^7v>- 1 -4M -2- MJ7^*p>3MI/ 

##005-1 T£jj)cUfc4- (4-^>v;U- 2-I^JU-3-/t-+Vtf^7V> 
-1 -*OU) -2-HU7^*P/f'^ / <>^hU;H. 4 7gO**TH FJgjS 
3 Om I ^COICCT 1 M#7>-THF8»5m I €»TU 4WH«8l/fc. / 
^y-jH Om I , 1 &££&3 8m I Lfcft. fiflSjS**ETiillU 

u/t. »a£->ya?;u*5A*P7h*57*-*ffli*TniBu 

X3MU (5:1, v/v) ftttflUU, «H{k^*0. 6 7 g4Kfe{ftttH«<!:UT 
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##0"|7- 1 

-2- h'J7^n^f-^^>V-h l J;U0. 6 5 gfccttK 1 0%/W7A7J-# 
>6 5mg«^y-M, $E**SH!5T3saT6ll*IH«#Ufc. ^«t7 

<f-*fflUT»«U tUUKfrk-tfJ-b-l 9%7> : E-77K (1 0 : 1 : 
0.1, v/v/v) SttWJ:y. SMftefcO. 4 6 g fcKfejftttttJU: UTfcfc. 

JMgffl 5 - 1 7!i£#3*0i] 7-3 0fltift&Zft!l£1il€S 5 ICS*. 

h5>*-4-(2, 5-v>^tf^7v>- 1 -- OW 7*PX HJJU 
4 _t KP+'>7^P- MJJH • 5 2g*7"kh-MJJI>3 0. Om I 
h'Jx^l/75>2. 1ml*lllA, - 1 OT:i=T«*l/fc. K£»IC»* h'J 7,/U 
*P>^>^JU*>K1. 8ml£Jra*. OtlCT 3 OfiMWbfz'ik, S»K:J*»U 
DM F 1 5m I *ln*.2*Ml«*Lfc. «ET»«*«3jU »aCBttX^JU*tt 

ME7i§*S£S£U£&, «a*7-th=h'J^20m I (C5SKU, 2, 5-h^> 
7sv/^b:^7^>2. 3 0g£flO;L, 2B#feTOjl3ltU SiSICT-Pft«H$Ufc. 
«E"RW**S*U aSClii^H 0 0ml h U 7A 

7Kj§iS, fi!»t«7k-Cft»U. SKK7-h'J7AT«Lfco »ETS«*S*U S 

##019-1 

1 - [2- (4-->7>-3- h'J7^P/^7-'jy) -1,1 -v^f-JUX 
WU] -3- (4-7JU*P7i-^) 7 1/7 



17 



WO 00/17163 PCT/JP99/05149 

4- (2-7sy-2-y^;i/7Pif;u75y) -z-vvyhztuti-wsv 

-hV^Z'sZUntfyG Om I ICiSJBU 4-7WP7i-W7->7t-h . 
0. 4 9ml*»TU SiBICT 1 ftlHMftOfc. tftBL£8ll£»fcU v^PP 
J* * > ICT3fe»»ig* U StSIfcStl 1 . 3 0 g Sfcfc. 
fMHH 9 - 1 £®mz, UT<D&*m 9-2 fcfcfiEUfc 

1 - [4- (4-V77-3- h , J7^P>5 L ;i'7^ l jy) T^JU] - 3- (4- 

mm 1 o 

2-^^7y>4g$y^OP^^>4 0m I ICjgJWU -7 S'ClCT^^v 
#3 0J 11-1 

(2S, 5R) - 4- (2, 5-v/3MUt^7V>- 1 -- OU) — 2 — h 'J 7)l>t 

( + /-) - h^>7.-4- (2, 5-v*5Ml>£^v>- 1 — fJU> -2-h 
U 7^* □ > W< > V- h U JH Og y - JU- 7k2#jglK 20ml (CiSft? U , ( -) 
-*^ / <>*y-f;U-L-}B5R[(-)-DIBETA]6.6g *fflUT^JSSfl4tiyfiUfi* 

TttWUfca, S8tt*S£UTiHi<l:£*l2g£»fc. 

##0] 11-2 

(+) -y^>i/-r;u-D-sB5»*ffl^T#*wi i - 1 £E«0»fticfcy 

(2R,5S)-h7>X-4- (2, 5-v*3MI/t^?v>- 1 — f» -2-hU 

7JU* p * > >/- h 'J 

##0J 12-1 

(3S, 6R) -1-^>y^-3, 6-i?>fJ^7y>-2, 5-5>*> 



18 



WO 00/17163 PCT/JP99/0S149 

0 X: IC^SI b fc D C C 1 .07g <0 : s *? p p > * > 50ml C N - ten - 7* h * •> * ;u 
L-75=>0.98g*im;l, 5tfW«#Lfc. C0;l;SlCN-^>vJU-D. 
-7^-> >f-;n;WH.Og0v£PP>*> 10ml j§;S^iPx, 3»ICT2 B 

»5 ml*»AS3T3ftH118Ufc. fiJ6jS*fi»M*T*»l,fcfc. *PP* 

;^7A^p-7h^77^-ICftUn-^+-y->-^X^(1 : 5,v/v)Ttl»L 
Sflft^M I0g *MfeOJ4«*t UTfcfc. 

##0J 12-2 

(2R, 5 S) - 1 -^yi/)V-2, S-VWVM'lvVs 

(3S, 6R) -\-«*s : J)V-Z, 6-y>W^7y>-2, 5-v*> 
1.0 g©THF30 ml»aC7JHf>*H»T. 0riCT'J5 1 7A7^S-7A t K 
U K 0.57g MttaSHfeftT-lftaftU/!:. K*S«* 0 1C U ?k 1.0ml 

*»Tl/*:fc. 1 OX*Bfc*HJ$A**« 1.0ml £BTU, 3 6 IC*1 .Oml 
it 3 0#H!I#l,Jfc. 3tlR**aiJMHW«Xf-JUTft»». !*a*1 0XK»*'J-> 
A*S». taW^ttTKTSt^WHTkKKT^^v/^ATiaB. j&i&<7>&, XflLfc. 
JHa*->'J*^U*7A^PT htt^y 4 - izttLtrnnikfrA - *9 S - ft- 2 
8%7> : E-77K(2 5:1: 0.1,v/v/v) j§ffiSP«fc y«H<t^1* 0.75 g £St£<DjlM* 

#3f 05 12-3 

(2S, 5R) - 4- (4-^>v;U-2, 5 - ¥>- 1 ~ 

2- MJ7;U*P>^1^>7- HJ-O' 

(2R, 5$) -1 -*>5W-2, 5-v/^Hi^7^>0.63 gOCU^> 
15ml5S«C4-7JU*P-2- HJ7^*P^l^>V-HJ-'l' 0.7 g 9 
0tn?2BM«»l/fc. £ft;ff«8IRU «a*->U*^*7A^P"7h^7w 
-"CIIHttU n -'\*+t->-ft&l3MI/(9 : 2, v/v)«fcyamfc£1*l*6fe0Htt£: 
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12-4 

(2S, 5R)-4-(2, 5-y^t'^7V>-1 -- OU) -2-HJ7JM" 

(2S, 5R) -4- (4-«>i»\,-Z, S-i/tJ-llZ^Vy- 1 
-2- h U ^JU^-P^^JU^^V— h'JJUO.31 g(Dv^PPX^>20 mliS&lCl- 
£dPX3^U £PP*;i/>-b 0.92 ml timMlfcikftT 2 Bffl^Lfc. 

S;15:'> l J^^l'^7A^P"7h^'77w'-lC#U^PP^I/A-/^/-;i/(9 : 
l , vMTIMII U HHfl:^* 0.19 g * Hfeiitf UTWfc. 

*fc^*Oittt*«atf3t*Stt HPLC to5M*4*Ml¥Tn, CHIRALCEL 
0D-H)-CO«**WIBIi. 1 -1©(-)-DIBETA *ffl^T^ffll/fcft^«t 

##flM 3 

6 - h 'J 7JI/*P 

5 _. >7 y_2 - hiJ7^P>^l'tr i Jv ; >2.9gfc«ti;gJgK30ml^9 OglC 

*ICT p H£ 2 - 3 CBfiUfc. 0ftiJl/fcttll**RLfca. *ICT3fc*U»IHI:£ 
Hi 2.22g Znft, 

®mm i 4 

^yy>- 2 1 4-v*^>K5.0gO>^^-^50mlSjSlcaKKl.7ml**P*, 

iitm o^ttttadtu/L. **ica*. 5t:T3*Ha#uffttii/fcafeH 
#€aflnufc."*.ft5.7gft>^/-^ioomiiciinjfti8iiiL, ft*ssTa#ufc. <f 

5 

3-.>7V-6-->^Prnt;U-2-*+V - 1 KPt'J^>-4-A 
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2,4- 7 □ 7*P A' >7f-)l>j&X.?-)l,I.7>7-)\tM .9gtf)X^ / -Jl/300ml 
;§;£lCg;£$#T, 2 -->7/ Kl9.2g£iQa.fc. 6 5 < C(c#ia$i+, - 

S&IC1 5»M3 0$HIflil/fc. l/TtUU^ B a a ^iiIXU/!:^, -/X3^X— 
l\Tjfc»l/»Hft£#i24.1g€»fc. CO<t^*liCtlJU±0»»*?T5 C tft< ft 

1 6 

2-->^n^ne;u-6 -> h+->-r7^35 L >K^5 L ;uxxxJU 

3 - vjy - 6 Q?n tf;U- 2 1 , 2 - v t KP bf U 4 - 

h JU^OKl^JUX^rJUZOgCSWaKlOOmBBat 5 ftFe*) 4 0 $Mntta3lELfc. * 
£. jg«S£Uffl*;U#>Kl5.0g*»fc. *fc*&13.9g**>tf>250mllc!MOl, 
SjgJgftT, a^t/^U7.7ml, K»ffl|19.9g*«J3B»A5 0lCrc#ja4l*/t. 7 4 

^;U*5A^PThy57-f-ICTI»BU BKl^U-^*"y-> (1:6, v/v) j§ 
ttiWcfc U aiHkai*957mg«:»Jfc. 

IWM1 1 7 

67%X * y -;i/7Kj§®450 ml4MC 2 - 7" P t - 4 - ^ h P £ 'J v > N - v K 
8.78g, l*l»ll.2gt3«fc^k7> ; E- , 5Ai.2g*llIft;^nU^, tt30#M2inftB 
****** UT»S*lfcji»*«Efi4U ^C&HIBM[c91(Ofi% 

Dfem4^$v l J^y^^7A^PVhy77'f-lCTmi!{U, *PP*;UA-> 
— ;U-2 8%7> ; EX77]< (200:9:1, v/v/v)*tti»J: l J , S&ttfelSliOSIHfc** 
4.4g£®7t. 

##0M 8 

4-7S/-2- (t-^h + ->*JP7H-^75y) tT'JSvV 

t-^y-;H50mlfC2. 4-v7Sy If U 5 v»5.52 g*s8HI U ^60°C|C 
fl0iSLT;§ft¥2lt£&, S2&£TttifrS1*, «^TD I BOC12.38 g£;35iH&, ft 
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57-f-ICTlMJU <?UU*)\,k-M J '-;U-28%7>*=7* (200:9:1, v/v/v)^ 
WW^U, SfelSfi0afflfl:£«!l7.O2g£»fc. 

mm i 9 

2-->7y-4-ty ^ s >« t - 73Mkr*x;u 

2— >7y-fVr3f->|8i.5gOt -^/-;Hooml5SjS[zSa«»T, HJx 
^75>1.8ml, DPPA2.8ml***iDA, 4 WIM 2 5 ftJOfttflSft Wfc. SfflST-ft 

(1:2, v/v)»tfjaUJ:UaiWfc^«i.34g*»^. 
#30«2 0 

2 -7-b^U- 4 - tTU t - ^;n^^u 

2 ~>7/ - 4 - b*'J SWAJUA* t -73MUX*x;H.58g<DT H F30mlj§ 
mzfrftmWT, *?)\,W*i,*A1n$. K-3 M ^l^H-r;U»a7.2ml*lO 

a.*:. 4 o#ati ^JtKTksis^Ai^, aia$T»a4i*»jai^TiiidiLA:. 

«U (1 : 2, v/v) »aiflS J: y Sa<k««9(1 .1 6g)«1»^. 

##«2 1 

5-75/.*5MU- 2 -> h + ->tUv> 

5-->7y-2-> h*->tij ^>1.00g*l^y-;U30miaoC2 8%7>^-7 
*10mllC**U7*-z:y^Uigft»aL**«TtEtaiCT4B*|ffl«»UA:. 

#^002 2 

2-(1 --T5^7 "J JU) bf U v > N-** v K 
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<< $#*J-)\r 0.76g * N,N-v/^;i/^;l/A7S K 7ml IC;^Q L, *JfrT 90% U 5=- 
■?At H U K 0.2g €$ft$4 OtfUfcUfc. 2fcUT 2 -T'P^E tf'J v> N-**-> K 
£tt£ 2.17g *^lCjS«L, SSTtt 1 ftlHilft. * bIC 80°CT\ft 1 fl#F B lAPHA$ 
ttfcfc. jglXS£IC<J: U ft b tlfcS£tt* *> U * *JUA 7 A £ □ V h ^5 7 <f - left 
U $UU-fc)\,k-*$ J-)\>-2 8%7> : E-77K (10:0.9:0.1, v/v/v) T^tUL, 
&g££ B B B 0£Iifl:£$ 1.21 g Sftfc. 

2-(i s y y u )V)-a-- v □ e u v > n-** > k 

2-(1-«< S^VUJU)tf 'J v> N-**-> K 3.22g €3fikK 7.6g CSBJOl/, *JftTT 
&JHHB 5.2g fc<fctf;§8(E® 2.6g <DS£»*fc* ICSTF*. 130 o C"C^l 2.5 RIM ft 

s«s?K*tt^stt*^* isog «t» cai^a, kb* u 3 at*»u»kx 

fJU 300ml TftffiUfc. «ttfl«ie«fft. ««UTft&ftfcS£**->ya$%*5 

A^PT —left U, £PP*;|,A-y * y-^-2 8 %7>t-77k 

(200:0.9:0.1, v/v/v) TiStilU tt6ttAOSfl^1il0.12g tftfc. 

4-7 5 / -2-(1 --f 5 y 1/ U Jl/) bf U x > 

2-(l--rsyVU;U)-4-zihPbf l J v> N-**->K 0.12g * 70%i*/-j|/7Ki§jg 
14ml ICSSStt, t*$0.32g fc«fctf£fl:7 A 20mg ^Hl^iP U7c&, 100X: 

Ttt 20 ^amssttfc. fi*Ba«sicT»**ai5feUT. ft&nfcate&*»EB*"f 

£ c t led; y ss<t£$ 0.1 g tftfc. 

##0«2 5 

2-7 5 y * P P t° 'J v > 

7*-- 7^'^ 3.3g y 30ml IC®S U 2->7/-6-^PPeUy 
> 1.42g Xtf 2 8 %7 >€-77jc 10ml **Sl3tT£aT 4 B$W«#Ufc. 

EUfflfcm&-t7<( b&mvxm&u a»*a«u«Bfl:£i»i.38g*8£i*i<!:u 

TftTC. 
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#3?0IJ 2 6 

2 - 1 jUTfc g j 4 v - □ 9 >tt> 

2 -£PP-f yzia^yKs.Og&tFE.Ms'J >6.91g^-f y 7°PAV -;H6mlld! 
8U a»«t>150^C(CT2 7B*IH«»Ufc. »»*S*U, KlW^-JI^Omia 
tfaK»5ml)*lll;L, 6.5fl^Pi*il3fcl/£. 5S«|*SffiL^Pn*^AICjS»L, 

's+U-V-ftBx^JU (4: 1,v/v) ICTjgaiL. SB^ttOfil 

ft4.42g*»fc. 

mm 2 7 

2 — f y^p trju-f v=af->K 

4 - >7 J - 2 - -f V 7 P t> f 'J v >2.7gOX* / -^»»50mlC 8 &£*tt 
fl:*U'>A*i8a7.5ml*«IA, 1 2»HM!»B3ILfc. Sia$T»filS-&, SJS^ 

H*3fcU ftja-CfilDLfc. ftKlf-JU— fV^P/V-Jb (5 : 1 ,v/v) ig^5§ 

3.1g*»fc. 

##0>] 2 8 

2- (2, 2, 2-h'J7;itnihty) ^Viaf>I 

2-^PP-fV-3f->K7.5g, tert-7>+'>A , J , 5A 16g 2,2,2 - h'J 
7;U*PX*>'-;Ul00ml 170*tCT5B«*l/fc. *«fta*Ufc»7k 

atf4«u£m*ttA^pp*;uACTtt*ufc. »»*7kftu, «i*m-7^-> 

9 AlCT^^iBffiU^enfcJS B B B €^+1t>T^UaS<k^ 7.7g 
^^ffH 2 9 

6— £PPXn^>&1 0 g, 4 0X/*-JU75>*$8S2 7m I flt'U v>2 0 
m I 1 5 OgT2 4^mJUllftU/L. MSSTifcm fcZM*. 1 ffi^ig 

K*Sg«T? p H 3 iCiSS Lfc. tfrtfi Uit$Sil£;ilX U 5 . 8 2 g 
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PP7|v;UA-^^y--'U(30:1,v/v)j§aigPJ;U'#^b^S:, S>-f 77"P tfjux-x;u 
■Cac»UWWk^*7 5 1 mg«»fc. 

nmm 8 - 1 (tw*c. nmm s - 2 ££$u£o 
mm 9 

h5>7.-4- (4-->7y-3- KU7JU^P>^;U7i-^) -N- (4-7JU 
*P7x^l>) -2, S-y/^tf^v^-l -^*>7SK 

#^J1 - 1 -C^fi£Ufc:h7>7.-4- (2, 5 - v*3MHf ^7 v>- 1 —f 
^) _ 2 - HJ^^P^^VV-HJJM . 2 1 gi5«fctf7JU7 7i H2. 0 
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5g^f'Jv>1 5mlf 1. 5RIHMl!ftjB3tU&. 3fcin?4 -7JM-P7-U >4. 
0 5ml *JBiLSI=4llSnnJlPffta3tbfc. 8«*S*l^fcft, 'BBttfcv'Ja?** . 

0 1 m g 
£$S0"J1 0 

h7>*-4' -757-4- (4-'>7/-3-hU7JU*P/^7in;U) - 
2, 5-v*3MUtf^v>- 1 -*^**->7-U K 

HMH -4T*J*l/fch7>*-4- (4-->7>'-3-hU7JU*n>f : ;U7 
x-JU) -2, 5-^f-JU-4' -- hnt^y>- 1 -A;U**->7=U K4 
50mg^^;-il'8ml ICj§8?L, 7K4m I , tt!»2 SOmgS^tTVi- 
7 A3 Omg*]!lOA5B*IBiaif!*a31Ufc. R(6*5KCS**»2 8 Omg&tf£<L7 
>tz5A3 0mg$HDX., MIC 2 Bf rBl»PHftia5feUfe. Ei£»jS*-fe7-f KSJB^T 

rnuwfcfru m^-h'Jf ATiattL/fc. *ets«*s*u »a*->ua$% 

^7A^a7h^77^- (^/-^-^PP/I^A) THRU »fe$SIl<DSfi 
ft^2 6 0mg$ifc. 

h7>*-4' -7"feh75/-4- (4-->7/-3- h'J^^D/Wi- 
JW -2. 5-y>f-;Hi^5*»- 1 -*^*'>7-'J H 

OT^«Lfch5>^-4' -757-4- (4-->7/-3-HJ7;U 
tUtf-J^x-M -2, 5-v^^Utf^7V>-l -*^**->7 = U K3 0 
0mg&tf&*#&8 8mg£v£PPX*>1 Om I IC5S»U 1ST' 1 OltMil 

tSBHtSli. SHAIKH 9 5iTig*fcfel&fl£l/T&fc. 

2-1 

(2R, 5S) -4- { [4- (4-->7y-3-hU7;U*P^f-^7x=;W - 

36 



WO 00/17163 ' PCT/JP99/05149 

Xltffll 8-3T£fiSUfc (2R, 5 S) -4 - { [4 - (4-->7/-3- h'J 
7^*P*5^7i-;l>) -2, 5-v^5=-^e^7^> - 1 -a^JK-JM 75 ^} 
2 - )V 3.36 g © THF40 ml 1 JJUE*KfW- h U 9 A 

7ki§5S 40 ml £;ST U SST 1 ftlWilftUfc. 4 a£tt»*3!lQ AT pH 2~3 
ICSKBU £j*U&2fcRto*aH*U «S*T2fe$*fc, 70 ST»Ei::Ti£»l/8H 
2.80g £®7c. 
RttCgffiffl 1 2-2&tf1 2 - 3££j$UfCo 

HS50II1 3-1 

(2R, 5S) -4- (4-V7/-3- h'J7;U^P>^U7i-Jl/) -2, 5- 

StE0!)1 2 - 1 V^f&Lfc (2R, 5S) - 4- { [4 - ( 4 - ->7 S ~ 3 - h U 
7Jl/=l-P>5 L ^7i^l/) -2, 5-y>^Hf^7^>- 1 -*JM«-JM75/} 
t |J v>- 2 -^JItH>K 1.10 g <D DMF30 ml S&SiS&JC^ftT, H 0 B t 332 mg 
StfW S C 5l9mg fclUMQ*. SiftfCJlfll/ 1.5 B*WHM$Lfc. S^**U, 40% > 
*JU75>**»10ml*H!«Cjq;tfc«*, -fcftfcUfc. ifK 
xf-;U€fflUTttttiU »&nfc*«l*ffi«ttI*T2ia2fc»U »*8W7** 

J -;u-BKxf-;U (1 : 9, v/v) iSitiSU U Mit^tyl 674 mg 
NMR:1.10 (3H, d, J=6), 1.21 (3H, d, J=6), 2.81 (3H, d. J=5), 3.40 (1H, dd, J=4, 13), 
3.46 (1H, brd, J=11), 3.75 (1H, dd, J=2, 13), 3.96 (1H, brd, J=1 4), 4.33-4.43 (1H,m), 
4.49-4.60 (1H, m), 7.27 (1H, dd, J=2, 9), 7.31 (1H, d, J=2), 7.83 (1H, dd, J=2, 5), 7.85 
(1H, d, J=9), 8.17 (1H, d, J=2), 8.38 (1H, d, J=5), 8.69 (1H, dd, J=5), 9.23 (1H, s) 

nmm i 4 

h7>*-4- (4-->7/-3- h , J7;i/^P>5 L ;U7x-^) -2, 5-i/tf- 

4 -£DP;UU*=JU7i-Jl"f V5>7*- h 2 0 0mg£v£PPJ**>2 0 
m I [Z-mmL, -7 8t;i=T#«ff(1 -1T*fi6L/fch7>^-4- (2, 
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9)m^y-y>- 1 -<<)V) -2- hU7;U^P>?;l' / <>V-h , J^4 0 OmgCD 
v£PP 5 m I *iSTU 1 «HEIi&arc«#l/Jfc. JfclvtM 0 

75»^y-^jgjS4 0 0mg*«iLaaiCT1 ^B!l»Lfc. jgiK&9£U & 

-f-TtlBU »Kif-^-^*-y-> (1 : 1, v/v) i8tt0<t:USB^1k3 4 

HfiS0)1 5-1 

h5>7v-4- (4-->7/-3- HJ7JU*P*?-JU7x-JU) -4' -7JM-P 
— N, 2, 5- t-Vfif-WUV's- 1 -*^**->7='J K 

6 0 X*#fl:}- MJ 7A69mg£DMF6ml iZ&M U, TK^THttW 1 - 1 T 
£/*U£h7>*-4- (4-->7y-3- MJ 7 ;M*P* 5^7x^1/) -4' - 
7JWP-2, 5 -v*?MH^7V>- 1 -fifrtf^isT-V K6 6 Omg£Jjnx., 
5 OJtT'1 0#IB»8Ofc. ElB»»**ftU ■ a^fc/^UO. 11ml £;T3Tb 

Xttffl 15-1 <tn*IC, HJtffiJ 1 5 - 2 1 5 - 3 ZalRLfco ££Xtfc01 1 

5 - 2Tli 3 9{k/5 i -'UOe^ t JI-M7KKK«;^fflU^:. 

XJE0M 6-1 

4- [h7>7s-2, 5-5^^-4- (1 A4-f-«;U* , J>- 
4-*;M«=JU) tl^yV-l-'fM - 2- h'J7JU*P^5 L ^>l/=KU^ 
IH60l7-6T£JSUJfc4- [2, 5-v/?;U-4- (f-*t^*U>- 4 -* 
JU*x;U) -2-h'J7J^P>5 i ^>V-h l J^2 7 0 

mgft^nn^V7m I IC»*fU -7 8"ClCT^Sl7H^lt h'J9A1 1 Omg 
&tf;i*0PP/<— 'O'/'f V07*>! 4 (MCPBA) 1 5 5mg£fln*., RMT 

6 RHftftUfc. fijBSjSC^ PP*^A*ttA. 1 MIStKK^ h U 9A7ki§ig& 
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U*-Jr , ^*7A^PTj«^77^- - CfllllU >^y-^-^PP^A (1 : 5 0, 

v / v ) jitasPd: y mutstt 2 3 2 m g zntt. 

£tE0H 6-1 $ffi0U 6-2HS1 6-5££fi&U£. ft. MCPB 

Hffifll 1 7 

4 -[4 -*>$>;w*->*;u#=ji>- 2 -/5MU- 1 - v-jh- 2 - HJ7 

1.01 g&tf4-7;U*P-2- h^l^fP^U'OV-MJJUS HmgS 
tf£R*U$A2. 38g$DMF20ml ICHDpL 1 0 OtlCT 2 0B#ra1tgJf Ufe„ 

*7AfP7h^77-f-T»8l, H^I^JU-^+tty (3:1, v/v) 
ck U HISfc£#) 4 4 0 m g &'$tz. 

(2R, 5S) -h7>7.-4- (4-->7y-3- h , J7;i/^P/5 L Jl/7x-;U) 

-N- (2-^pp-4-e i Jv^)-2,5-v^^utf^7v>- 1 

2-£PP<< V=3f->»3.4g £7th-HJJl'50ml ICISI/, **-*f l ))Mru 
U K 2.64ml StfDMF 3»«fllA, M&ICT4 0 5HI#Ufc. ;*l^7 vfc* HJ 7 
A 2.81g &y h 11X^75 > 9.03ml MSICT 1 fclHlIfcbfc. 

30ml IC»*U45#MM»«Lfcfc. SiSlCT#3ffiJ 1 1 - 1 TSfiRUfc (2 S, 

5R) - 4- (2, s-vwvyiu'Jv-y-'UV) -2-ku7;u*p/^u 

/< > ^ h U Jl> 2g £Jin;L 30 Ufc. i§*SB£ a. » &ftfcS£** •> 'J * 7*^ 
*5A2P7 |»*57-f -left U, (5 0 : 1 , v/v) T5§ 

£tt©ISS 2.51g 
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NMR:.1.10 (3H, d, J=6), 1.20 (3H, d, J=6), 3.36-3.51 (2H, m), 3.71-3.78 (1H, m), 3.86- 
3.93 (1H, m), 4.31-4.43 (1H, m), 4.46-4.56 (1H, m), 7.21-7.35 (2H, m), 7.45-7.55 (1H, 
m), 7.69 (1H, d, J=2), 7.86 (1H, d. J=9), 8.17 (1H, d, J=6), 9.22 (1H, s) 

JUT, 7-t5X(i»J5f'53t¥iS1t*h7>^-4- (2, 5-y/fJH:^y 
>- 1 -4M -2 - HJ 7 Jl>*P*?^ vy-MJJk h5>*-2-£cm- 

4- (2, 5-y^t^7y>-1-'fJl') "OV^MJ^, 4- (bWv> 

- 1 --r;u) -2- h , J7;u^p>5 L ^>y'-h'J;k xiiK7>^-4 - (2, 

5- i//5 L ;utf^7x>- 1 -'OW -2 - (2- ; e;i/^ l jyxK+-» ^>>y-[. 

u j^fflt\x^«E^>j 1 8- 1 tmmznmu 8-27^1 b-soo^a^o 

JCltffl 18-2 

(2R, 5S) -4- (4-->7y-3- KU7JU^P^5 L JU7x-;l/) -2, 5- 

v>5 L ji/-N-(4-t:u> j ^)t:^7v>- 1 k 1 igffijg 

NMR:1 .11 (3H, d, J=7), 1.23 (3H, d, J=7), 3.15-3.90 (3H, m), 3.93-4.29 (1H, m), 4.30- 
4.50 (1H, m), 4.52-4.85 (1H, m), 7.20-7.40 (2H, m), 7.86 (1H, d, J=9), 8.15 (2H, d, 
J=7), 8.59 (2H, d, J=7), 10.78 (1H, s), 14.87 (1H, brs) 

nmm 1 8 - 4 

(2R, 5S) -4- (4 -->7^- 3 - KU7JU5l-P>5 1 ;l'7x-;U) -2, 5- 

NMR:1.12 (3H, d, J=6), 1.22 (3H, d J=7), 3.35-3.55(2H, m), 3.72-3.79(1H, m), 3.87- 
3.98 (1H, m), 4.32-4.59 (2H, m), 7.24-7.34 (2H, m), 7.80 (1H, d, J=9), 7.86 (1H, d, 
J=7), 8.15-8.22 (1H, m), 8.86 (1H, d, J=2), 9.17 (1H, s) 

mmm^ 8-5 

(2R, 5S) -4- (4-v7y-3-hU7;l/^-P/5 L ^7x-^) — N - (6 

-7;M-p-3-t:u>w -2, 5-//f;b^7x> - 1 -*;u**its h 

NMR:1.11 (3H, d, J=6), 1.20 (3H, d, J=7), 3.39 (1H, dd, J=4, 13), 3.44 (1H, dd, J=3, 
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14), 3.75 (1H, dd, J=l 13), 3.89 (1H, br d, J=14), 4.30-4.42 (1H, m), 4.45-4.55 (1H, 
m), 7.09 (1H, dd, J=2, 9), 7.27 (1H, dd, J=2, 9), 7.31 (1H, d, J=2), 7.85 (1H, d, J=9), 
8.05 (1H, ddd, J=3, 8, 9), 8.29 (1H, dd, J=1, 2), 8.83 (1H, s) 



nm 1 8 - 1 

(2R, 5S) -N- (6-->7>-3-lf'J^) "4- (4 -">7/ - 3 - HJ 
7^0/^71-^) -2, 5-y^^7y>-1-M^t5H 
NMR:1.11 (3H, d, J=7), 1.22 (3H, d, J=6), 3.36-3.54 {2H, m), 3.68-3.82 (1H, m), 3.84- 
3.98 (1H, m), 4.31-4.45 (1H, m), 4.46-4.60 (1H, m), 7.20-7.36 (2H. m), 7.86 (1H, d, 
J=9), 7.91 (1H, d, J=9), 8.15 <1H, dd, J=2, 9), 8.85 (1H, d, J=2), 9.26 (1H, s) 

%$m 18-8 

(2R, 5S) -4- (4-->7y-3-h'J7^P>^7x-^) -N- (2 
-7)\,*U-A-WSM "2, 5-v^^Ut:^v>-1 -*JM**1t5K 
NMR:1.09 (3H, d, J=7), 1.20 (3H, d, J=7), 3.35-3.52 (2H, m), 3.68-3.82 (1H, m), 3.89 
(1H, d, J=13), 4.30-4.44 (1H, m), 4.45-4.57 (1H, m), 7.22-7.35 (3H, m), 7.40 (1H, d, 
J=6), 7.86 (1H, d, J=9), 8.00 (1H, d, J=6), 9.29 (1H, s) 

8-9 

(2R, 5S) -4- (4-->7^-3- hU7;U3l-n^5 L ^7x-;l') -2, 5- 

NMR:1.10 (3H, d, J=6), 1.21 (3H, d, J=6), 3.40 (1H, dd, J=6, 14), 3.47 (1H, br d, J=12), 
3.76 (1H, br d, J=12), 3.91 (1H, d, J=14), 4.34-4.43 (1H, m), 4.48-4.56 (1H, m), 7.29 
(1H, dd, J=2, 9), 7.31 (1H, d, J=2), 7.79 (1H, dd, J=2, 6), 7.86 (1H, d, J=9), 8.06 (1H, d, 
J=2), 8.51 (1H,d,J=6),9.37 (1H,s) 

Hffiff'JI 9-1 

(2R, 5S) -4- (4-i/7;-3-hV7)\>*n*f-fr7x-M -N- (2 
_/ ^-6-/^-4-^^-^) "2, 5-v>^tf^7V>- 1 -hh 



41 



WO 00/17163 PCT/JP99/05149 

2 ->h + ->-6-^^l'-4-t: i J^>*^>ttI^X^T;U 1.20g <D 
THFIOmlSSac. 1^*K<t*HJ$A*;8»6.1ml€:ana.. SST 1 B#l« 20 # • 

*i^*«fi«i 8-i tpi«©»^i-«fcy*wt» ! ft*^ 

NMRH.08 (3H, d, J=6), 1.17 (3H, d, J=6), 2.30(3H, s), 3.35-3.45 (2H, m), 3.69-3.75 
(1H, m), 3.78(3H, s), 3.83-3.89 (1H, m), 4.32-4.40 (1H, m), 4.45-4.54(1 H, m). 6.82- 
6.85(1 H. m), 6.97-6.99(1H, m), 7.23-7.31 (2H, m). 7.84 (1H, d, J=9), 8.83(1H, s) 

mmznmm 1 9 - 2 nm 1 9 - 6 zstiistz 



nmm 19-2 

(2R, 5S) -4- (4-->7y-3- h'J7;^0^5 L ^7x-^) -N- (2 
-X^U-6-/h**>-4-i;U^) "2, 5-y/fJ^^y>-1-M 

NMR:0.8O-0.93 (4H, m), 1.84-1.95 (1H. m), 3.73 (3H, s), 6.78 (1H, d, J=2), 7.03 (1H, d, 
J=2), 7.21-7.33 (2H, m), 7.85 (1H, d, J=9), 8.82 (1H, s) 

mum 2 0 

(2R, 5S) - N — (2-7-fe^U-4-tfU^) "4- (4-->7y-3-h 
ij7MQ^J^x-M -2. 

2_7^^-4-f'J >s-)\,1UW<S. t -^bX7sX;H.41g©^ PP* 
JUA 12.5ml »«IC*ft**T, h'J7;U*P»K 12.5ml *ttJ*.fc. fcESCSa* 

«« k y v> 25mi c***iMWMwrF. 7i-m qqw- 083ml ** D * 
yt«tcaa*-c»jaai*«:. suborn (2s, sr) -4- (2. 5-* 

-<M -2-HJ7JU*P>?^>V"-HJ^ 1.4g ©fcT 
'J V> 10ml 1 «IHiBf»a3iEUfc. ttSfcSSRC* 

«»*.. ^pp*;uA"e»ttiufc. »«i*iMa«i**«Ta»u»*ww-hU 

>^;-^-^QPW (1 : v/v) jSW^-fcy* 

Hfc£*1.03g *»fc. 

NMR:1 .10 (3H, d, J=7), 1 .20 (3H, d, J=7), 2.61 (3H, s), 3.34-3.52 (2H, m), 3.75 (1 H, d. 
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J=14), 3.92 (1H, d, J=14), 4.28-4.45 (1H, m), 4.46-4.62 (1H, m), 7.20-7.35 (2H, m), 
7.78-7.91 (2H, m), 8.12 (1H,d,J=2), 8.48 (1H f d,J=6). 9.24 (1H.S) 



nvm 2 1 

(2R, 5S) -N- (2-7Sy-4-tr'J5^U) -4- (4-->7/-3-h 
yyjWQtWPx-M -2, 5-y^^7y>-l-M^tSF 

^fiH5"J6-2r^Ufc (2R, 5S) - 4- (4— >7y-3-h'J7;U*P> 
?W7x-JU) - N - [2- (1, l-v?^;Hht->*«W 7S/-4- 
t'J=yJH -2,5-v/^;Hf^7V>- 1 -aJUtf+tfS K2.8g©'^PPX 
$ y 60 ml jgftlc h U 7;i/*P»R 15 ml U 12 R*IBia#bfc. 5 

ic«tU^enfctE^^v , J^^^7A^PTh^7-f-icftU. ^now 
*-y->ic-Ogflfl:£m\ MMt6*! 1.51 g uxafc. 

NMR:1.08 (3H, d. J=7), 1.18 (3H, d J=7), 3.36-3.43 (2H, m), 3.70 (1H, dd, J=2, 13), 
3.88 (1H, d. J=13), 4.33 (1H, br s), 4.50 (1H, br s), 6.19 (2H, s), 6.99 (1H, d, J=6), 
7.23 (1H. dd, J=2, 9), 7.29 (1H, d, J=2), 7.83 (1H, d, J=9), 8.01 (1H, d, J=6), 9.17 (1H, 
s) 

%m\ 2 2-1 

( + / _) _ >5> ^- N - (Z-7tW5;-4-i;USJ?JW -4- (4- 
.> 7 y_3-hij7JU*P^^7i^) "2, 5 - v^JHf *7 ¥>- 1 " A 

Hfi6fM2 1 £H«lC£/3iUfc ( + /-) -t^V*-N- (2-75^-4-eg 
S^U) - 4- (4-V7/-3 - HU7;U*P^^7i=;U) -2,5-v^^JU 
t^5v>-l -*JM***S K0.5lg££frl^v>10 mljSatCSRTKftRl^ 
ml*!6»l/aiaTttl2«Ma»a. 2£IC70^CT$«J1 WIBJfllfcl/fc. SJ6a**E 
TB*lyT»5nfc»flttC 0.5 aS*»<k± h U 0 A*jg»*}8» l/fc*. * °° 

$ stsss c«fc u a & nfcffl^a««: •> u * ^ a * p t h ^ 7 * - ire 
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*KU ^OP^A->^^-^-2 8%7>^-77K(500:9:1,vMv)i§aiSP £Uft 
■ft** 0.46 g $blC^X^^+it>^ICTlS B B B ^?7e.C^I^ . 

ij 0.31 g 

R«(C*IWH2 2-2*£J*l/fc. 

3 - 1 

( + / _) _^>x-N- (2-7Sy-4-h'Uv;U) -4- (4->jy-3 

ftftfll 2-1^«l^t(+/-) - h ^>X-4- { [4- (4->7 
y-3-h'J7^P/^7x-^)-2,5-^^tf^v>-1-^- 
JU] 75^} tfUv>-2-7J;M*>SSM.38g, DPPA1.5mlfccfctfHJX^U7 
S> 1.5ml (Dt -^/-^50ml»«* 8 MET5§*I£fS£ 
CftlcHJ 30ml *M*BaiCT1 «H«tf U «ETiS«<:B*a. 

«*tt*Tft»U l«th'JW«, *ET»**«l*fc. «■** 

0 : 1, v/v) »tt^UM<t**0.94g*»fc. ^tlt-WH^-^**** 

Httcsffift 23-2 zamuc. 
jm«2 4 

«>7-N-(6.7S;^*=*-3-K , J^)-4 - ( 4 -->7/-3-hU 

h5> ^_4- (4->7y-3-h'J7^P>f-^7x^) -N-(6->^> 
3UU*iJU- 3 - K'J 2,5 -S^UK*? v>" 1 >* 

2.48Q OTH Fm 100ml IC U-WJWAC 1.54M 

7.3ml *-78'CtCTST&-30^T 15 »IWI*Ufc. WJWCJMMk. HJ/*T 
jPW^>Ol.0Mrh7tHP7a>3W15. 5mim, 1 iMMtT 
ttlCMft, 18*IM*rai>*:. **T. I*WMJ*A5.91q. *50ml&tf 
t KP + ->;U75>-0-7.;^>m491mg*ttlX, MlCT-KMItfl/fc. ElES* 
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^PP^A-Z^y-JU (9 : 1 - v/v) l^Ii<t:£$ 
414mg*»fc. aUTl^/-^«ty 2 0^^nt\aiI<b^OlS B B B 271mg€: 



Ex. : HJSSfflS^ 
DATA : «aft*Wtttt 

mp : HMTC (B&nftflE) 

MS : MiJ-fftt 

i-pr :-rv7ne;u 

t-Bu : t-T^U 

Ac : 

c-Pr :v*P7*Pt^l/ 

Py :tf'JvJU 
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lm :W5^V-^ 



Qy :*/'JJl/ 
Mor :tJU*U;U 
AcOEt : mm3LT)l> 

EtoH 

(Et)20 : vX^H— rJl' 
1,2-diCI-Et: 1 , 2-v£PPX*> 
(i-Pr)20 : SMV^PKM-r^ 
MeOH \*9J-)\* 

i-PrOH : -rv^p/v-;u 
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: Ex. j 


ttfi 


DATA 


<S3 'I 


1 -as 


C p Me 

V 0 
Me 


mp: 182 (AcOEt) 


trans 


j 2-10 


Me0^ 0 M e 

\ 0 
Me 


MS (FAB) m/z410((M+H)+] 


trans 


! 18-30 


s. o 

• Me 


IMS (FAB) m/z483[(M+H)+] 


trans 

1 ^nnKl^io 



ft&iiSft 24 ttWSM) 20 atttltt WistarwW&ttWWfiBfcftWkfc***^ 
-f X^,800 X g X 20 »Ba^«a. ±ft* * 5 1- 223,000 X g X 60 B«iM*« U , 

( 2 ) i»£m«7 > k □ * >*8&fc*t* * 3 h - s * i" □ >eD8*ft»£® a 

( 1 ) T?»fc«fcH$}'Bft*W , t£Bl*"C 1mg/ml IcBBOfcfeG)*? v h 7> 
l/P>, h'J7A->/P> 7-fer-h, 5?^^^JP**v/K(DMSO)ftft»a« 

wn-enmM. 1 mm, 5%£&*«fc3»*ft»safto.5mi£Ufc.4xnMBttB 
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HUM, o.05% r+ah^-T i ofc^o. 5% G-60rt 
fciSfcSOO /x I *»*.a*U4T:T 15 »IBHLJS:*l=a^«^T±»*H«U 
Jt.E|iRUfc±j»600 ullc/W3l-7P- 5ml ttW;S14£ai£U 7 

ili, ±EO DMSO <DKt> 'J IC#«M® 5 !/□ DMSO j8«4#««S# 

(3) 3 H _ 5 ^ l/ n>o^jitta^c»r**56w<k^«)iiasstt 



*»W<t^4fc*dtf DMSO j§jS^g^^T 3 H-5^UP><!:PIi#I^P^, 
fc. S & IC IC^fr &f*WM* Ki ft Cheng and Prusoff <DiT CJ: U 



*:Cheng Y.C. and Prusoff W.H., Relationship between the inhibition constant (Ki)and 
the concentration of inhibitor which cause 50% inhibition of an enzymatic reaction., 
Biochem.pharmacol., 22, 3099(1973) 

Si 1 



its® 


(Ki=nM) 




6-1 


7.56 




6-13 


3.58 


n 


13-1 


1.91 


ss 


18-4 


5.01 


•0! 


18-7 


6.66 


18-8 


15.6 




I 21 


1.81 



p v > 1 7 y k p f >as* £ * - £ #?tis 5 nfc< 
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Jg/J\^ (%) =1 0 0 (B-A) / (B-C) 
A : ttMBflMfflMfflttai* 

b : wia»oii«witBiauii 

C : £§*t¥0!S<&ili&aJ!&&!S 

ij fcift 2~60 flS<D;"&14£^ Ufc. 

*?T. *M*Mfc*MttM*ft7> HPyvfiSM^a^**^* 1 *^ 
MEM. Mttftft. MWM)*ftO»«»tUT*»r* 
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(SC*fl!)JWIi, JUT©*!****. 

R : 

**->;u, tt»7;u**. R 6 -a-, R 7 -s (o) p -, <gfii7;u*ju- 

C (=0) -XI4ffi»7JU*rt'-0-C ( = 0) -* 

^S7J^^^S"^s^^ ; » aTlNT!b<fclN;ftJl ' A * :E ' , ' jl ' s • i fi ® 7 

;MMt>-C (=0) -XBfttt7^U-0-C (=0) -S 

R»:«»7A*^. 7U-^-«»7^*^-0-, a^tf+^k fi«7;U 
^_ 0 -C (=0) -. ffitt7^+^»T1Xtt2B«StlTl>T«bJ: 
l\7SK, XI*Ml***l>T^T'bJ:^7 l J-.M'. /sTUM, gU<li 
v*D7;M^S. (R ' 3 ) R"-ff»7***-0- 

R«:AP^«I7». 7U-^. Xtt. N (R 9 ) R'°, 0HgU<l* 

ffi®7 o -thus nriNTt J:i^«»7jwu 

R 7 :tf»7;U*^. 7U-Jk XI* N <R n ) R 12 ~ 

R 8 , R?, R 1 °, R n , R 1 2 , R 1 3 , R ,4 :7K^, ffitt7JU*Jk 



ffiU R 6 &tfR 8 . R 9 SU=R 10 - XliR ,, &tfR , Mi*n*ftH*£ft?T«i 



R 




R 4 



(I) 



X(i7'J-Jl' 
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kXlin : 1 , 2X1*3 
m : 0 XI* 1 
p : 0, 1 XI* 2 
A :K*BR*. Xli N R 8 

x = -c (=0) -, -c (=S) -, xii-s (0) 2 -S 

Y : ffif67;i>+l/>, -C (=0) Xli- S (0) 2 -S 

Z,XliZ 2 : R-XBftttoTCHXIia*!!? 

5. ) 

-O - ; R 2 , R 3 : '>&< tt-fifiMM^U^WI '. R 4 '• Rlitt 
«7^*;P»; R 5 :g&g£SUTl\Tfc«fc^7U-JU. ^rP^, SKI* 
*/9Q7)\,*)\>&', kl*2. nl*1 ;mli1 ;Xli-C(=0) -§;Yli££; 

z , xi* z 2 ii&ic c h <r*m*0i5ffl!g 2 beie® ->7 / 7 x-;ua* 
ftX(i*0£ 

*;i/-o-, ft»7»*^-s-. «»7^*^-s (0) -, «»7^*^- 

S (0) 2 - lXli2fli<D<gffi7^+;l'r®S$nTOTfe«fc^^U7 7 ; E-1' 

;u, /\a-y/tf«7;u*^-o-, ->7A -hp. **v (=0) , te«*7;u 
*;i/-c (=0) -, 7'J-^-c (=0) -, ixii2i@o(6lR7;u*;ueu 
<iiff»7;u*^-c (=0) -su<(*fi»7JU*;u-o-c (=0) -Tg 
*atirivc*J:i*75A 7'j-ju-o-, 7sy-o-, mnwnm 
mftr\.\T*^*)WW*> <£$ft7;u*^-o-c (=0) 

IE® •> 7 V 7 x -;HISH*. 

5. (2R, 5S) -4- (4->7^-3-h'J7WP/Wi^) -N- 
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»5K: (2R, 5S) -N- (2 -75^ - 4 - M 'J 5 -4- (4-> 
7 y-3-HJ7JU*n/^7x-JU) -2, 5-v>^Hf^v>-1" 
I s : (2R. 5S) -4- (4-->7y-3-hU7^P/^U 
7 x-^) -2,5- N - ( 6 - HJ 7 JU*P 3 - fcf 'J 

tr/^.^-l-ajUjK+tfSF; (2R, 5S) -4- (4— >7-/-3-r- 

>j7;i~i-p^u7x-;u) -N- (2-7^*n-4-t:uy;w -2, 5- 

^^ui^^y-i-^Utf+^K; (2R * 5 s) -N- (2-7*0* 
-4-tf'Jv^) -4- (4-->7/-3-hU7^P^^U7x^) -2, 

7 . JJt7> Kpy>9J-Cfe5^WiSffl6l5IS(Dg3liafi)(^l. 
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